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ABSTRACT
We derive a conning qq Bethe{Salpeter equation starting from the same as-
sumptions on the Wilson loop integral already adopted in the derivation of a
semirelativistic heavy quark potential. We show that, by standard approxima-
tions, an eective meson squared mass operator can be obtained from our BS




expansion, the corresponding Wilson loop po-
tential is recovered, spin{dependent and velocity{dependent terms included. We
also show, that, on the contrary, neglecting spin{dependent terms, relativistic
ux tube model is reproduced.
In the paper presented by G.M. Prosperi
1
it was shown how the properties of the
Wilson loop integral ( we assumeWilson area law and the straight line approximation;
see eqs. (2){(4)) can be used to obtain a conning Bethe{Salpeter equation from rst
principles. This result was accomplished neglecting the spin of the quarks. In this
paper we show that it can be extended to the case of regular QCD with quarks with
spin by dening an appropriate operator for the spin dependent part and using a
second order formalism.
























































































the quark propagators in the external gauge eld
A








































(x; y;A) =  
4
(x  y); (2)




















































































Now, we use the explicit resolution of (2) in terms of a path integral (Feynman-




























































































prescribe the ordering along the path from right
to left respectively of the colour matrices and of the spin matrices.
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 ) + z
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and Eq.(6) can be rewritten as

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In (9) it is understood that z

( ) has to be put equal to z





Alternatively, it is convenient to write z = z + , assume that S
s
0














), and set eventually  = 0.























































































































the nal limit 
j
! 0 being again understood.
Eq. (10) corresponds to Eq. (15) of Ref.
1
. Then, by using assumption (2){(4)
of Ref.
1
for the Wilson loop integral, the recurrence identity (19)
1
and proceed-
ing in a similar way (apart from some technical complications) we can show
4
that










) satises a Bethe-Salpeter type



































which is more appropriate for the bound state problem. In this equation H
2
stands




























































































































































































































































+ : : : (13)















































) is understood. Notice that Eq. (12) corresponds to the usual ladder
approximation in this second order formalism (diering from (17)
1
only for the spin
dependent terms.











appropriate instantaneous approximation on
^















































































] one can obtain
4
an eective mass
operator for the mesons (in the CM frame P = 0; P = (m
B



























; k) + : : : (14)





equal to 1 on the energy shell have been neglected. Now, if we neglect in V the
spin dependent terms and the coulombian one, we reobtain the hamiltonian of the
relativistic ux tube model
5
with an appropriate ordering prescription
3
. On the




















































































































































































where now q stands for the momentum operator and and the symbol f g
W
stands
for the Weyl ordering prescription for momentum and position variables. Now, by

























and at the lowest order
is given by equations (9)-(10).




for an understanding of the ne and the hyperne structure. For what concerns
the importance of 
2
contributions some preliminary extimates
4
performed in the
relativistic ux tube context seem to indicate that this rst correction should be of
little signicance for the spectrum in almost all cases.
Finally let us come to the problem of the type of connement, which has been
largely discussed in the literature. By this terminology it is usually meant the ten-













. As well known, the above form of I with   = 1 was motivated
by the fact that it reproduces the static potential r and the spin dependent poten-
tial as obtained in the Wilson loop context. This choice, however, gets both into
phenomenological and theoretical diculties: 1) it gives a rst order velocity depen-
dent relativistic correction to the potential which diers from the Wilson loop one
3
and does not seem to agree with the heavy meson data
7
; 2) it does not reproduce
straight line Regge trajectories
8;5
. Complementary objections can be moved to the







On the contrary, even if we have not yet attempted calculations directly with
the kernel established in this paper, very encouraging results have been obtained in
the context of the relativistic ux tube model
5





, formalisms that are all strictly related to our one.
Therefore the complicated momentum dependence appearing in (10) seems essential
to understand both the light and the heavy meson phenomenology.
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